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(54) Steering damper system

(57)  Acontroller 50 is constituted by a vehicle speed
system control signal processing portion S and a steer-
ing system control signal processing portion H. A vehicle
speed sensor 17 is connected to the vehicle speed sys-

tem control signal processing portion S and an angle

sensor 18 is connected to the steering system control
signal processing portion H. The vehicle speed system
control signal processing portion S generates a damp-
ing force value DP1 on the basis of the vehicle speed,
and the steering system control signal processing por-

tion H generates damping force values DF2 or DF3 on
the basis of the steering angular velocity of the handle

bar. Normally the damping force value DF1 alone is in-
putted into switching means 27, but when the aforemen-

tioned steering angular velocity exceeds afirst threshold

or a second threshold, the damping force value DF2 or
DF3 is also inputted into the switching means 27.
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Description
FIELD OF THE INVENTION

[0001] This invention relates to a steering damper
system for enhancing the safety of the steering system
of a motorcycle, for example, without sacrificing maneu-
verability upon entry of outside disturbances from a road
surface.

TECHNICAL BACKGROUND

[0002] Asisillustratedin Fig. 4, a motorcycle steering
damper known in the prior art is provided with a partition
portion 62 in housing 61 defining a pair of oil chambers
63, 64 within the housing 61 which are filled with oil. The
housing 61 and partition member 62 are relatively rotat-
able. More specifically, the housing 61 is fixed to a han-
dle bar side not shown in the drawing, and the partition
member 62 is fixed to the vehicle body side. An orifice
65 is formed in the partition portion 62 and the two oil
chambers 63, 64 are connected via this orifice 65.
[0003] When the aforementioned handle bar is
turned, the partition member 62 rotates relatively to the
housing 61, and hence at that time the volume of one of
the oil chambers decreases such that the volume of the
other oil chamber is enlarged. Accordingly, the oil in the
oil chamber with the contracted volume flows through
the orifice 65 into the oil chamber with the enlarged vol-
ume, and when the oil passes through the orifice 65,
damping force is generated.

[0004] This damping force increases the faster the
handle bar is turned. The reason for this is that the rel-
ative rotation speed between the housing 61 and the
partition portion 62 increases the faster the handle bar
is turned and hence the flow quantity per unit time
through the orifice 65 increases. Thus when the handle
bar shakes at high speed due to outside disturbances
when the vehicle is in motion, the shaking in the handle
bar may be suppressed by the damping force generated
by the orifice 65.

[0005] In this type of conventional steering damper
system, when the damping force is maintained at a high
level in order to respond to the generation of outside
disturbances by making the diameter of the aforemen-
tioned orifice small, operation of the handle bar be-
comes heavy. As a result, agile maneuverability under
normal running conditions is impaired and the so-called
steering feel deteriorates. Conversely, when the orifice
diameter is increased such that the damping force is re-
duced, steering operation stability upon generation of
outside disturbances is impaired.

[0006] In short, the problem with conventional steer-
ing damper systems is that if emphasis is laid upon the
steering feel, then steering stability when outside distur-
bances occur is impaired, and if emphasis is laid upon
operational safety when outside disturbances occur,
then the steering feel is impaired.
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[0007] An object of this invention is to provide a steer-
ing damper system which is capable of maintaining
steering stability while also preserving a favorable steer-
ing feel.

SUMMARY OF THE INVENTION

[0008] In orderto achieve above the object this inven-
tion provides a steering damper system for applying
steering resistance by means of oil pressure compris-
ing, a variable damping valve, interposed on a channel
through which hydraulic fluid flows in accordance with
a steering operation, which generates flow resistance
and variably alters this flow resistance in accordance
with a control signal; means for detecting vehicle speed;
means for detecting outside disturbances which enter a
handle bar side; and a controller for generating a damp-
ing force signal which causes the flow resistance gen-
erated by the variable damping valve to alter, the con-
troller comprising a vehicle speed system control signal
processing portion for outputting a damping force con-
trol signal based on a vehicle speed signal, and a steer-
ing system control signal processing portion which,
when the outside disturbance to the handle bar reaches
or exceeds a predetermined value, outputs a damping
force control signal in accordance with the outside dis-
turbance, wherein the flow resistance of the variable
damping valve is controlled by the output of the vehicle
speed system control signal processing portion of the
controller when there is no output from the steering sys-
tem control signal processing portion, and flow resist-
ance in the variable damping valve is controlled by the
output of the steering system control signal processing
portion rather than the output of the vehicle speed sys-
tem control signal processing portion when there is out-
put from the steering system control signal processing
portion.

[0009] The details as well as other features and ad-
vantages of the invention are set forth in the remainder
of the specification and are shown in the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

Fig. 1is a hydraulic circuit diagram showing the con-
stitution of this invention.

Fig. 2 is a block diagram of the control system there-
of.

Fig. 3 is a hydraulic circuit diagram showing another
constitution.

Fig. 4 is a constitutional diagram of a conventional
steering damper.

PREFERRED EMBODIMENTS

[0011] A first embodiment is illustrated in Figs. 1 and
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2.

[0012] A partition member 6 rotatably supported by a
shaft portion 6a is disposed inside housing 2 of a damp-
er main body 1. The rotary distal end of the partition
member 6 moves along the inner periphery of the hous-
ing 2 which is formed in an arc form. A pair of oil cham-
bers 7, 8 are formed inside the housing 2 on either side
of the partition member 6.

[0013] Asisillustrated by the imaginary line, a handle
bar 4 is connected to the shaft portion 6a of the partition
member 6, and by operating the handle bar 4, the par-
tition member 6 rotates integrally with the shaft portion
6a. The housing 2 is fixed to the vehicle body side, not
shown in the drawing.

[0014] The aforementioned two oil chambers 7, 8 are
filled with hydraulic fluid, and the two oil chambers 7, 8
are connected to each other by a hydraulic circuit 3. An
electronically controlled variable damping valve 9 is in-
terposed at a point on the hydraulic circuit 3.

[0015] The variable damping valve 9 comprises an in-
port 10a into which hydraulic fluid flows and an outport
10b from which hydraulic fluid flows, the inport 10a being
connected to the two oil chambers 7, 8 via check valves
11, 12. These check valves 11, 12 are constituted so as
to only allow flow-through from the oil chambers 7, 8 to
the inport 10a side.

[0016] The outport 10b is connected to the two oil
chambers 7, 8 via check valves 13, 14. These check
valves 13, 14 are constituted so as to only allow flow-
through from the outport 10b side to the oil chambers 7,
8.

[0017] The variable damping valve 9 is provided with
a solenoid 15 for continuously altering the degree of
opening of the valve. The solenoid 15 is constituted so
as to reduce the degree of opening of the valve as the
value of the current supplied to the solenoid 15 increas-
es. Thereby, flow resistance in respect of the flow of hy-
draulic fluid increases, or in other words the damping
force generated during flow-through of the hydraulic flu-
id increases.

[0018] When the handle bar 4 is turned, the partition
member 6 rotates relatively within the housing 2 cen-
tered around the shaft portion 6a. As aresult, the volume
of one of the oil chambers contracts and the volume of
the other oil chamber increases. At this time, the hydrau-
lic fluid in the oil chamber with the contracted volume
passes through the variable damping valve 9 to flow into
the other oil chamber with the enlarged volume. Damp-
ing force is generated as a result of resistance produced
when the hydraulic fluid flows into the variable damping
valve 9, and this damping force becomes a value in ac-
cordance with the degree of opening of the valve which
is set in the variable damping valve 9.

[0019] It should be noted that a throttle valve type var-
iable damping valve 16, as shown in Fig. 3, may be used
as the variable damping valve 9 instead of that shown
in Fig. 1. In the case of this variable damping valve 16,
the flow direction of the hydraulic fluid may be bidirec-
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tional rather than unidirectional such that the variable
damping valve 16 is directly connected to the two oil
chambers 7, 8.

[0020] The damping force generated by this variable
damping valve 16 may be adjusted in accordance with
the current value flowing into the solenoid 15 thereof,
similarly to the aforementioned variable damping valve
9.

[0021] Next, a controller 50 for controlling the current
value of the electronic variable damping valve 9 or 16
in accordance with the driving conditions will be de-
scribed according to Fig. 2.

[0022] The controller 50 controls steering resistance
force in respect of steering operations of the steering
damper system, or in other words damping force, in ac-
cordance with the driving conditions.

[0023] In order to do so, signals are inputted into the
controller 50 from a vehicle speed sensor 17 for detect-
ing the vehicle speed and an angle sensor 18 which de-
tects the steering angle of the handle bar in order to de-
tect outside disturbances acting upon the handle bar 4.
A signal is also inputted from an oil temperature sensor
33 which detects the temperature of the hydraulic fluid
in order to compensate for fluctuation in the generated
damping force caused by the temperature of the hydrau-
lic fluid.

[0024] The controller 50 is constituted by a vehicle
speed system control signal processing portion S and a
steering system control signal processing portion H, the
aforementioned vehicle speed sensor 17 being con-
nected to the vehicle speed system control signal
processing portion S and the angle sensor 18 being con-
nected to the steering system control signal processing
portion H.

[0025] The steering system control signal processing
portion H generates differing damping force values DF2
and DF3 on the basis of the relationship to a steering
operation amount, and comprises angular velocity con-
version means 19, absolute value conversion means
20, comparison means 21, a pair of delay means 22, 23,
first output means 24 for outputting the damping force
value DF2, and second output means 25 for outputting
the damping force value DF3.

[0026] The angular velocity conversion means 19 cal-
culates the angular velocity from the steering angle of
the handle bar 4. The absolute value conversion means
20 converts the angular velocity of the handle bar into
an absolute value and output an according absolute sig-
nal to the comparison means 21.

[0027] The comparison means 21 stores a first
threshold and a second threshold and makes compari-
sons to judge whether the aforementioned absolute val-
ue exceeds the first threshold or exceeds the second
threshold. The first threshold is a value concerning
whether or not the angular velocity of the handle bar de-
termined from the steering angle of the handle bar is
within a normal driving condition range.

[0028] Here, the angular velocity of the handle bar
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changes when outside disturbances or the like are in-
troduced due to variation or the like in the road surface
conditions when the vehicle is in motion. It should be
noted, however, that although the angular velocity also
changes during normal operation of the handle bar by
the driver, the angular velocity at this time is extremely
low and therefore at or below the first threshold.
[0029] If the angular velocity is within the range of the
first threshold, it is judged that few outside disturbances
have been introduced from the road surface during nor-
mal driving conditions.

[0030] Conversely, when the angular velocity ex-
ceeds the first threshold and enters the range of the sec-
ond threshold, shaking in the handle bar is somewhat
large, and it may be assumed that an external force has
forcibly entered the handle bar side due to the vehicle
riding over an obstacle on the road surface, forexample.
Moreover, when the angular velocity exceeds the sec-
ond threshold, a case in which a considerably severe
outside disturbance has entered the handle bar from the
road surface, for example, is indicated.

[0031] When the comparison means 21 judges that
the angular velocity has exceeded the first threshold but
is at or below the second threshold, that is when the an-
gular velocity is judged to be between the first threshold
and second threshold, the according output signal caus-
es one of the delay means 22 to switch on. The delay
means 22 then causes the first output means 24 to op-
erate such that the damping force value DF2 is output-
ted to switching means 27 via an output line 26.
[0032] When the comparison means 21 judges that
the angular velocity has exceeded the second thresh-
old, the according output signal causes the other delay
means 23 to switch on, and on this basis the delay
means 23 causes the second output means 25 to oper-
ate such that the damping force value DF3 is outputted
to the switching means 27 via the output line 26.
[0033] In this case, the damping force value DF2 out-
putted from the first output means 24 and the damping
force value DF3 outputted from the second output
means 25 are set such that DF2<DF3.

[0034] It should be noted that when the comparison
means 21 judges that the angular velocity is lower than
the first threshold, neither of the delay means 22, 23 are
switched on and neither of the damping force values
DF2, DF3 are outputted.

[0035] The vehicle speed system control signal
processing portion S has as its main element conversion
means 28. These conversion means 28 generates a
damping force value DF1 by converting a vehicle speed
signal from the aforementioned vehicle speed sensor
17, and as a rule increase the damping force value DF1
as the vehicle speed increases. In other words, the con-
version means 28 adjusts the damping force such that
if the vehicle speed is high, the operating force of the
handle bar 4 is made heavier, and if the vehicle speed
is low, the operating force of the handle bar is lightened.
The conversion means 28 is connected to the switching
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means 27 via an output line 29.

[0036] Here, the damping force value DF2 is set to be
higher than the maximum value of the vehicle speed-
sensitive damping force value DF1. In other words, a
relationship of maximum damping force value
DF1<DF2<DF3 is maintained. Accordingly, the damping
force generated by the variable damping valve is set to
be larger at the damping force value DF2 than at the
damping force value DF1, and larger again at the damp-
ing force value DF3 than at the damping force value
DF2.

[0037] Normally, only the damping force value DF1 is
inputted into the switching means 27. In other words,
when the angular velocity does not exceed the first
threshold or the second threshold, the damping force
value DF1 is inputted but the damping force value DF2
or DF3 is not inputted.

[0038] Thus the switching means 27 normally outputs
the damping force value DF1 to the electromagnetic
damping valve side. When the angular velocity exceeds
the first threshold or second threshold, the damping
force value DF2 or DF3 is also inputted into the switch-
ing means 27. When the damping force value DF2 or
DF3 is inputted from the steering system control signal
outputting portion H, the switching means 27 switches
to the damping force value DF2 or DF3 such that same
is outputted to the electromagnetic damping valve side.
In other words, when the damping force value DF2 or
DF3 is inputted, the switching means 27 cuts the damp-
ing force value DF1 from the vehicle speed system con-
trol signal outputting portion S and switch to the damping
force value DF2 or DF3 such that same is outputted.
[0039] Gain adjustment means 30 is provided on the
output side of the switching means 27 for modifying gain
in accordance with the oil temperature condition from
the oil temperature sensor 33. As the oil temperature
rises, this gain adjustment means 30 compensates
therefor by increasing the gain such that the damping
force value inputted from the switching means 27 in-
creases. By modifying the gain in accordance with the
oil temperature condition in this manner, optimum con-
trol which is uninfluenced by the oil temperature can be
made possible.

[0040] The reference numeral 31 in the drawing indi-
cates a limiter for limiting the output from the gain ad-
justment means 30 such that the damping force is not
increased beyond a certain limit. The reference numeral
32 indicates a driver for amplifying the output signal
transmitted through the limiter 31 and converting this
signal into a driving signal for driving the variable damp-
ing valve.

[0041] The actions of this invention will now be de-
scribed.

[0042] When the vehicle is in motion, and particularly
when no disturbances occur, the angular velocity of the
handle bar 4 remains within the range of the first thresh-
old. When the angular velocity is thus within the range
of the first threshold, no signals are outputted from the
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comparison means 21. Hence no output signals are out-
putted to the output line 26 from either the first output
means 24 or the second output means 25. Since no out-
put signal is outputted to the output line 26 from the
steering system control signal outputting portion H, only
the damping force value DF1 from the vehicle speed
system control signal processing portion S is outputted
to the switching means 27. Thus the damping force val-
ue DF1 is outputted to the switching means 27.

[0043] The outputted damping force value DF1 is cor-
rected to the correction value of the gain adjustment
means 30 and outputted to the driver 32 as a damping
force value DF4. A damping force value principally com-
prising the damping force value DF1, which is a signal
from the vehicle speed system control signal processing
portion S, is inputted into the driver 32, and thus the elec-
tronic variable damping valve 9 or 16 alters the set pres-
sure of the damping force in accordance with the vehicle
speed. In other words, as the vehicle speed rises the
set pressure of the variable damping valve is increased
such that the operating force of the handle bar 4 is made
heavier.

[0044] Conversely, as the vehicle speed falls, the set
pressure of the variable damping valve 9 or 16 is re-
duced such that the operating force of the handle bar 4
is lightened. Thus under normal driving conditions the
operating force of the handle bar 4 is made dependent
on the vehicle speed, as a result of which the steering
feel can be favorably maintained.

[0045] Under such normal driving conditions, the op-
erating force of the handle bar 4 is speed-sensitive, but
when an outside disturbance is generated due to the ve-
hicle riding over a large obstacle or the like and enters
[the handle bar side] from the road surface such that the
handle bar 4 must be moved, the angular velocity of the
handle bar becomes faster than during normal driving
conditions. Then, when the comparison means 21 judg-
es thatthe angular velocity is higher than the first thresh-
old and lower than the second threshold, one of the de-
lay means 22 is switched on and the first output means
24 outputs the damping force value DF2 to the switching
means 27.

[0046] When the damping force value DF2 is inputted
into the switching means 27, the switching means 27
cuts the damping force value DF1 of the vehicle speed
system control signal processing portion S which is em-
ployed during normal driving conditions and outputs the
damping force value DF2. When the damping force val-
ue DF2 is outputted from the switching means 27, this
damping force value DF2 is corrected to the correction
value of the gain adjustment means 30 and then output-
ted to the driver 32 as the damping force value DF4. As
noted above, the damping force value DF2 is greater
than the maximum value of the damping force value
DF1. Accordingly the damping force at this time is great-
er than under normal driving conditions. Since shaking
in the handle bar 4 due to outside disturbances is sup-
pressed as the damping force increases in this manner,
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maneuvering stability is maintained.

[0047] Attimes suchaswhenthe moving vehicle rides
over an even larger obstacle than that noted above such
that shaking in the handle bar becomes severe and the
comparison means 21 judges that the angular velocity
has increased beyond the second threshold, the other
delay means 23 is switched on. It should be noted that
at this time the first delay means 22 remains in an off
state.

[0048] The damping force value DF3 from the second
output means 25 is then outputted by the comparison
means 21 and transmitted to the switching means 27.
When the damping force value DF3 is inputted into the
switching means 27, the switching means 27 outputs the
damping force value DF3. Once the damping force val-
ue DF3 is outputted from the switching means 27, the
damping force value DF3 is corrected to the correction
value of the gain adjustment means 30 and then output-
ted to the driver 32 as the damping force value DF3.
[0049] This damping force value DF3 is larger than
the damping force value DF2, and hence the damping
force at this time increases even further. Due to this fur-
ther increase in damping force, shaking in the handle
bar 4 is suppressed even when a larger obstacle is rid-
den over, and thus the operational safety of the handle
bar 4 is preserved.

[0050] It should be noted that when the delay means
22, 23 are switched from an on state to an off state, a
delay function operates. More specifically, as was de-
scribed herein above, when the delay means 22, 23 are
on, this signifies that the damping force value DF2 or
DF3 from the steering system control signal processing
portion H is under employment in the switching means
27. When the delay means 22, 23 switch from this state
to an off state, this signifies that the angular velocity has
fallen to or below a prescribed threshold and the damp-
ing force value in use is to be switched to the damping
force value DF1 from the vehicle speed system control
signal processing portion S. When the damping force
value DF2 or DF3 is switched to the damping force value
DF1 in this manner, the output signal from the vehicle
speed system control signal processing portion S is not
switched to immediately, but rather [the delay means 22,
23] are switched off after a short timing delay. More spe-
cifically, a time period during which the outside distur-
bance is predicted to be converged following the en-
trance of an outside disturbance which exceeds a
threshold is set in advance, and the damping force value
DF2 or DF3 is switched to the damping force value DF1
following the elapse of this time period.

[0051] The reason for delaying the timing of switching
from the damping force value from the steering system
control signal outputting portion H to the damping force
value of the vehicle speed system control signal output-
ting portion S using the delay means 22, 23 is in order
to switch from the control characteristic of the steering
system to the control characteristic of the vehicle speed
system smoothly and with no sense of abruptness.



9 EP 1 318 069 A2 10

[0052] It should be noted that the aforementioned de-
lay means may be provided on the output line 26. By
thus providing the delay means on the output line 26,
one delay means may be used to control both of the
damping force values DF2 and DF3. Further, the func-
tion of the delay means 22, 23 may be performed by the
switching means 27. By thus providing the switching
means 27 with the function of the delay means, specific
delay means does not have to be provided.

[0053] Further, the damping force values DF2 and
DF3 are set as fixed values but may be variable values.
By making the damping force values variable values, the
aforementioned plurality of damping force values need
not be set, and accordingly one output means is suffi-
cient. Also by making the damping force values variable
values, switching from the damping force value of the
steering system output signal processing portion H to
the damping force value of the vehicle speed system
control signal processing portion S may be performed
with even less of a sense of abruptness. The reason for
this is that when the output value is switched from the
damping force value of the steering system to the damp-
ing force value of the vehicle speed system by the
switching means 27, the damping force value of the
steering system can be drawn gradually closer to the
damping force value of the vehicle speed system. The
damping force value of the vehicle speed system is
switched to after the damping force value of the steering
system has become a value which is close to the damp-
ing force value of the vehicle speed system. By thus
switching to the damping force value of the vehicle
speed system once the damping force values of the
steering system and the vehicle speed system are close
in value, the sense of abruptness during switching can
be reduced even further.

[0054] It should be noted that in this embodiment, two
thresholds are set, but three or more thresholds may be
set. By setting a large number of thresholds in this man-
ner, more detailed control of outside disturbances gen-
erated in the handle bar 4 can be performed.

[0055] As other embodiments, the use of the operat-
ing speed of the handle bar or the vertical acceleration
(gravitational acceleration: G) of the handle bar as a
steering system detection signal may be considered.
More specifically, when the handle bar operating speed
is used, an acceleration sensor for detecting accelera-
tion about the handle bar axis (yaw) is connected to
speed conversion means of the steering system control
signal processing portion H. In this case, the accelera-
tion sensor corresponds to the angle sensor 18 of the
previous embodiment and the speed conversion means
corresponds to the angular velocity conversion means
19. Apart from the acceleration sensor and the speed
conversion means, this embodiment is identical to the
previous embodiment.

[0056] The above-mentioned speed conversion
means is used for converting the acceleration about the
axis into the handle bar operating speed (by means of
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integration processing, for example) and transmitting
this to the following absolute value conversion means
20. The absolute value conversion means 20 converts
the handle bar operating speed into an absolute value
and transmits the according absolute signal to the com-
parison means 21. The comparison means 21 is identi-
cal to the comparison means of the previous embodi-
ment. That is, the comparison means 21 stores a first
threshold and second threshold and makes compari-
sons to judge whether the aforementioned absolute val-
ue exceeds the first threshold or exceeds the second
threshold. The first threshold is a value concerning
whether or not the handle bar operating speed deter-
mined from the acceleration about the axis is within a
normal driving condition range. Accordingly, if the abso-
lute value is within the range of this first threshold, it is
judged that driving conditions are normal.

[0057] Ifthe absolute value exceeds the first threshold
but remains at or within the second threshold, a situation
in which a large obstacle has been ridden over, for ex-
ample, is indicated, although this is milder than the out-
side disturbance condition when the second threshold
is exceeded. When the second threshold is exceeded,
the outside disturbance condition is indicated to be quite
severe.

[0058] When the comparison means 21 judges that
the first threshold has been exceeded, the damping
force value DF2 from the first output means 24 is out-
putted to the switching means 27. When the comparison
means 21 judges that the second threshold has been
exceeded, the damping force value DF3 from the sec-
ond output means 25 is outputted to the switching
means 27. All other configurations are identical to the
first embodiment.

[0059] When the vertical acceleration (gravitational
acceleration) of the handle bar is used as a steering sys-
tem detection signal, an acceleration sensor for detect-
ing the vertical acceleration of the handle bar is connect-
ed to handle bar speed conversion means of the steer-
ing system control signal processing portion H. This ac-
celeration sensor corresponds to the angle sensor 18 of
the first embodiment, and the handle bar speed conver-
sion means corresponds to the angular velocity conver-
sion means 19 of the first embodiment. Apart from the
acceleration sensor and the handle bar speed conver-
sion means, this embodiment is identical to the first em-
bodiment.

[0060] The handle bar speed conversion means is
used for converting the vertical acceleration of the han-
dle bar into the vertical speed of the handle bar and
transmitting this to the following absolute value conver-
sion means 20. The absolute value conversion means
20 converts the handle bar vertical speed into an abso-
lute value and transmits the according absolute signal
to the comparison means 21. The comparison means
21 is identical to the comparison means of the first and
second embodiments. That is, the comparison means
21 stores a first threshold and second threshold and
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makes comparisons to judge whether the aforemen-
tioned absolute value exceeds the first threshold or ex-
ceeds the second threshold. The first threshold is a val-
ue concerning whether or not the handle bar vertical
speed determined from the vertical acceleration is within
the normal driving condition range. Accordingly, if the
absolute value is within the range of this first threshold,
it is judged that driving conditions are normal.

[0061] Ifthe absolute value exceeds the first threshold
but remains at or within the second threshold, a situation
in which a large obstacle has been ridden over, for ex-
ample, is indicated, although this is milder than the out-
side disturbance condition when the second threshold
is exceeded. When the second threshold is exceeded,
the outside disturbance condition is indicated to be quite
severe. The circuits downstream of the comparison
means 21 are identical to the first embodiment.

[0062] Asdescribed above, when the steering system
detection signal for detecting outside disturbances to
the steering exceeds a threshold, flow resistance in the
variable damping valve is controlled on the basis of an
output signal from the steering system control signal
processing portion, and when this steering system de-
tection signal is at or below a threshold, flow resistance
in the variable damping valve is controlled on the basis
of an output signal from the vehicle speed system con-
trol signal processing portion, and thus when outside
disturbances are generated the damping force can be
increased, and when no outside disturbances are gen-
erated the damping force can be decreased. As a result,
during normal driving conditions when no outside dis-
turbances are generated, agile maneuverability can be
favorably preserved, and when outside disturbances
are generated, operational safety can be sufficiently
maintained.

[0063] Further, delay means is provided for delaying
the output timing of the output signal which is outputted
from the steering system control signal processing por-
tion, and thus when switching from the output of the
steering system control signal processing portion to the
vehicle speed system control signal processing portion,
this switching can be performed smoothly with no sense
of abruptness. Gain adjustment means is also provided
for modifying gain in accordance with the oil tempera-
ture, flow resistance in the variable damping valve being
corrected on the basis of the gain adjustment means,
and thus a stabilized damping force can be maintained
at all times regardless of the oil temperature.

[0064] This invention is not limited to the aforemen-
tioned embodiments and is clearly understood to in-
clude various modifications and improvements within
the scope of the claims which may be implemented by
a person skilled in the art.

Claims

1. A steering damper system for applying steering re-
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sistance by means of oil pressure, comprising:

a variable damping valve, interposed on a
channel through which hydraulic fluid flows in
accordance with a steering operation, which
generates flow resistance and variably alters
this flow resistance in accordance with a control
signal;

means for detecting vehicle speed;

means for detecting outside disturbances
which enter a handle bar side; and

a controller for generating a damping force sig-
nal which causes the flow resistance generated
by the variable damping valve to alter, the con-
troller comprising a vehicle speed system con-
trol signal processing portion for outputting a
damping force control signal based on a vehicle
speed signal, and a steering system control sig-
nal processing portion which, when the outside
disturbance to the handle bar reaches or ex-
ceeds a predetermined value, outputs a damp-
ing force control signal in accordance with the
outside disturbance,

wherein the flow resistance of the variable
damping valve is controlled by the output of the ve-
hicle speed system control signal processing por-
tion of the controller when there is no output from
the steering system control signal processing por-
tion, and flow resistance in the variable damping
valve is controlled by the output of the steering sys-
tem control signal processing portion rather than
the output of the vehicle speed system control sig-
nal processing portion when there is output from the
steering system control signal processing portion.

The steering damper system as defined in claim 1,
wherein the damping force control signal from the
steering system is set so as to increase the flow re-
sistance generated by the variable damping valve
further than the damping force control signal from
the vehicle speed system.

The steering damper system as defined in claim 2,
wherein the damping force control signal from the
steering system is set so as to apply flow resistance
of at least two differing magnitudes to the variable
damping valve.

The steering damper system as defined in claim 1,
wherein the steering system control signal process-
ing portion includes delay means for delaying the
output timing of the control signal outputted in ac-
cordance with outside disturbances.

The steering damper system as defined in claim 1,
wherein the means for detecting outside distur-
bances to the steering system is a sensor which de-
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tects the steering angle of the handle bar.

The steering damper system as defined in claim 1,
wherein the means for detecting outside distur-
bances to the steering system is a sensor which de-
tects the vertical acceleration of the handle bar.

The steering damper system as defined in claim 1,
wherein the means for detecting outside distur-
bances to the steering system is a sensor which de-
tects the acceleration about the axis of the handle
bar.

The steering damper system as defined in claim 1,
further comprising:

oil temperature detection means for detecting
the temperature of the hydraulic fluid; and
gain adjustment means for correcting the con-
trol signal outputted from the controller in ac-
cordance with the detected oil temperature.
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